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GOMFLETB SPECIFICATION 
Polyamide Compositioiis ooraprismg Biolo^eally Active 

We> Monsanto Company^ a Gorpcvation ofganised tinder the laws of the State 
of Delaware, United States of America, of 800 Nordi Undberg^ Boukvard, St Lotxb, 
66, State of Missouri, United State of America, do hereby dedaie the inventicm for 
^tMdi we inray that a patent may he gramed to us> and the method by whidi it is to be 

5 perfonned, to be paitioilarly described m and by the foUowii^ statement: — 5 
Tins invenrion relates to conapositiqis co mp ri si ng biolc^ically active substances 
and more particolariy to animal feed compositions, especially fcH: raminant animals, 
fnchiding con^MXients which have specific physiological efEiects, and are heremafter des- 
aSbed as "biologically active siAis^moes^. Mosre spedficaify, the inventioii consists of 

10 feeds in which & biologically acdve sdbsiasxss axe provided with protective caxriors 10 
Off coatings. 

It is wen known that many of the Inologically active compoa^nts of ammal feeds 
peifoim their in te nd e d functions when absoibed fnnn the intestinal tract However, 
befee resKiiiii^ the ^te of assimilatiQii, orally fed compounds are subjected to the 

15 gallic fluids, whidi may have a ddeterioiis effea on the active component. It is ako IS 
wdt known to coat tablets, pQis oar grannies romainii^ ihe active co m po u nds widi 
materials which are stable under the add conditions found in the animal stomadi. 

The selection of a sui^le coating oompositiQn presents serious problems^, because 
many substances resistant to add media are also st^le vmder the more neutral fluids 

20 of t^ intestinal area. The coated compotmds then will not release die acdve com- 20 
ponent^ where it is required for maxinram performance. Accordingly, a purpose of this 
invention is to provide coating omqrositioQS which are stable under the add omditions 
of the gastric flui^ yet are diq)ersible in die intestinal fluids. 

Ruminaitt animals present special pn^lems, because the rumen microflora are so 

25 abundant and muhi^ous that ibey may deampose and render useless both active 25 
compcments and coating compositions. Aldxm^ many resinous composidosis are known 
to he inert to the rumen fluids and stable imder addic amdidoDs, these are also stable 
xmda the mikl conditions characteristic of the intestinal tract and dierefore do not 
release the acdve agent where it is requhed. For this reason the develc^mient of a suit- 

30 Me coating composition for d)e acdve ctfinponent in ruminant feed has presented a 30 
complex problem. Accordingly, the primary purpose of the invention is to jnovide 
coatmg compositions which are stable and capable of maintaining dieir xDsdiibilitf in 
the fvesence of both the rmnen and gastric fluids and their diqserdblltty in intestinal 
fluid. 

35 The term "biologically active suhaance** as used in this spedfic^on and the 35 

appended daims indudes pharmaceuticals, nutrients, stimidants, hormones and other 
substances fed to animals or humans, for obtaining specific physiological ^ects. These 
Inriogirally active substances are frequesdy components in animal feed compodtions 
or are otherwise adnunistered to animab or humans in die treatment of disease, inf ec- 

40 don, malnutritioi and other maladies. Has genus of biologically active substances 40 
inchide nutrients, sudi as aminoadds, for esample lysme, methionine;, combmaticms of 
annnoadds^ and analogous thereof, Le. meduonine faydraxy analogues; antibiotics, sodi 
as procaine penicillin badtradn, stt q> tomyd i^ er ydwmiycin , chlorotetracydine and 
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oxytetfaCTdtne; vitainiiis, such as Vitamin A and Yitawm D; ^datives, aidi as 
amytal, phem*aibital, sodium pemabarbital and cydopenteoyl baibituric aods anto- 
pmdcs, sndi as aspirin and sodium salicylate; honncHies, sudi as the andn^emc 
staoids, estrogenic steroids and hydrocortisone; amhehnintics, aidi as jAenothiaMc 
and piperazine doivatives; Ji^^oglycemic agents, such as sulfonyhneas and bjguamd^ 
enzymes, sudi as the am^ases, pepsin, gumases and maltases; and other canpountB 
known to be useful, such as antispasmodic^ hematic^ laxatives, chemotiierapeutatita, 
oral vacdnes, hyperglycemic agents, systemic insecticides, ezpectc^ants and growfli- 
promoting agents. , ^ , , . 

In the administration of many biologically active substances, such as anthel- 
mintics and antibiotics, Ae novd coating compositions provide an additional 
Sudi substances may inhibit the nonnal functiim of die rumen micn^ora and^ 
seriously affect the health of Ae animal. The protective coatii^ described and danned 
herein wiD laevent the contact of die rumen microflora widi said active compOTente. 

To be useful in the practice <rf tiiis inventiwi widi ruminants, it is desuable iSM 15 
die protective coating be such that a maximum, for example 80 to 90 percent by 
weight of the ori^mal biologically active substance or agent passes thnn^ the napea 
and at least 80 to 90 percent of the remaining agent after passing the rumen smvim 
the gastric medium and passes into the intestine. It is most im pwtMt tim a suJtontial 
part of the biologkally active agent bec€»nes released m the intcstmal fluid. Thus , m 
dm spedfeation *^l^^ is a relative term and means that less than a pred^enmine^ 
erf the biolt^cally active substance is kached out of die composition by m 
medium to ^ch it is subjected. The part rf the Indc^cally active aibstance whidi n 
kacted by either the rumen fluid «r gastric fluid is diemiodly chan^d, dest roy^ or 
25 otiierwise rendoed unless in perf wming its mtended function. The desired qmnnmi 
utility is accomplished by the composition where none of the Imdc^ically act^ sub- 
stance is destn^ed in either the rumen fluid or the gastric fluid so as to pass into the 
intestinal r^icm the maximum quantity of the active agent. 

The requisite delicate balance of solubilities is difficult to accompli^. Howcva*, 
the preant applicants have discovered imexpectedly diat amim^Mrfyamides of certain 
structural characterfetics provide the required effects in restraining sohibility in areas 
where either the rumen microfloia or the natural acidity of the gastric fluid would 
render unless die bioiogica^f active substances, hit rd^ax^ die said substances in 
die intestinal toct, vphere die biologically active substances will be absorbed as part 

the natmal assimilation process. ^ ^ . . ^ 

According to the presoit invention there are provided compositiQns compnsiijg a 
biologically active substance and an aminopolyamide containing from 1 to 4>2 w&^A 
percent of amino nitrogen, from 16 to 8.3% amide 



20 



30 



and the balance, beii^ 83 to 87.5 wdght percent, of l^^drocarboo the said percent irf 40 
hydrocarbon «w^«iw*g the hydrogen content of the amino and amide groups and any 
hetero atmn contents present in the otherwise hydrocaxbon groi^ In die particular 
and preferred form of the af oiesaid compositions die said aminqx)lyamide whdBy or 
partially <ir^««*< the biologically active compoi^t. 
AC The cixnpositions of tiie aminop<%amides employed in diis invention are indict 45 

in die accompanying drawings, in v^ch Figures 1 and 2 are ternary diagrams ilhis- 
tmting the wei^it ratio range of the resin ccBnponents. The shaded portion of F%ure 
2 inrludfi? tiie aminopolyamides useful in the practice of the invention. Figure 1 is an 
enlargement of a portion of the shaded area of Figure 2. The preferred aminopoly- 
amides d die present invention have compositions vndnn area AKDE of Figure 1. 50 

The described aminqxilyainides, Le. polyamides containii^ fret amino radicals, 
are condensation polymers prepared by the intenaction of p(dyamines and poly- 
caxbox^ adds, whidi condensatioa reaction may indnde as reactants mono-functional 
amine and carboxylic add to provide chain end grmqis wherd)y the molecular wd^t 
and odier prtq;)erties can be omtrollaL Useful monahmctional amines indude octadecyl 55 
amines dodecyl ethyl amines lanryl amine, benzyl amine;, isooctyl amines nhbu^l amine 
N-^aminqupopyl) dimethylamine, and other a&ji amines of up to 22 carbon atoms, or 
mixtures thereof. Useful monocarboxylic adds indude oldc add, benzoic add, abietic 
add, pimaric add, palmitic add, hyppgeic add, capniic add, bu^ric add, behenic add 
50 and other saturated or unsaturated adds of up to 22 carbon atoms or mixtures thereof. 60 
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Since the preparadon often involves heating at temperatures above the boiling points 
of some of the lower mcdecular weig^ moooamii^ and monocaibozyfic adds, tbose 
of higher mights are usually more practicable. The useful adds are readily available 
as mixtures derived 1^ saponiiScation of animal and v^etable oils. The amines or mix- 
tures of the amines can be obtained from the adds by amidation followed by 5 
hydrogenaticm. 

The polymerizaticms are conduaed to provide substantially com]^ete reaction of 
the catboxyl groups with amino groups. Since all of the aminopc^amides used in this 
invention contain unreaaed amino groups in substantial proportions, it h apparent that 
essentially all carboxyl groups are converted to amide groups. Useful coa^NMnds can 10 
be prepared by condensing only diamines and dicarboxyiic adds. With an excess of the 
diamine in order to have the required unreacted amino groi^ in t^ polymer, die 
reaction stc^s when all of the carboxyl groups are converted to amide groupsi The use 
of a substantial excess of the diamine provides the desired niunber of ^r"TT <*»^ t y ^ ftmfnA 
15 groups the diamine acting as the termh^ group on the polymer chains;. In pstpanng 15 
these polymers, diamines are reorted with dicarbozylic adds, sudi as aicdnic add, 
sebadc add, phthalic add, tetrapropenyl succinic add, azdaic actd, si^jeric add, 
pimeHc add, adipic add, biassic add, rocceHic add, cydoiicxane~l,4-dk ai bo ui y lI c add, 
oxy-bis^propionic add, oxalic add, benzene-l,4-bi»-acetic acid, NJI-tis(caib<ttyetlMylV» 
20 methyl anune, octadecane-l,4-d£carboxyiic add, homoi^ithalic add, bafMtgi&: aod 2D 
and terq>htbalic add. 

In order to provide in the polymers a high weig^ percent of hydrocarbon moiety, 
the hig^ molecular wdght dicarboxyfic adds can be used. Us^ very fa^ mole- 
cidar weight dicarboxylic adds can be prepared by polymerizing unsatmsded caiboi^ic 
25 adds (such as linoldc add) or matures thereof to form preferably j*w»»i^ or trimerk 25 
adds. Some of these pt^ymeric adds are available commercially as "d&ner adds^ 
which is primarily the dimer of Iboldc acid reputed to have the atmctme: 

H00c(cHa)B 

This dicarboxylic add can be hydrogenated to prepare a corresponding saturated add 
30 Other suitable high mdecular wei^t carboxyhc adds are the rosin aci& and esped^Xty 3D 
the dimerized rosin add, whidi is the dimer of abiedc add and therefore is a 
dicarboxylic add. 

Useful pdyamines for the joactice of the invention include: 

diethylene triamine 

^ triethykne teiramine 35 

imino-bis-isopfopylamine 
N-meth]4 imino-bis-isqmpylamine 
tetraethylene pentamine 
imino-bis-prc^^lamine 

40 N-octyl imino4ns-prc^lamine 40 

N-octadecyl imtno-bis-proiysrlanune 
ethylene diamine 
1,4-butane diamme 
hexamethylene diamine 

^ o^-bis-propykmine 4S 

thio-bis-prc^jtoiine 

N-dodecyletlq^ene diamine 

N-K)ctadecyl-l,3-propanediamine 

bis-hexameth)^ene triamine 
50 N,N'-bis-3-4miinx^ropyl-l,4-3q4ylene^ 50 



Z-nietfayM-ammoanediyl-lieptaiB^^ 

diamine 
Iji^xy^kne diamine 

t^^fiykoit diamine e 
§ N>N-<Kmethyi-l^-yopapediamiiie 
l^fnjfpykot diamine 
tetraedi^lene diamine 

N^'-bis^aminopfopyl^liezamethykne diamine 
2-mediyM-amin(Hned^l hq>tamedi]^aiedianmie 
IQ N^'-bis(3-aminopro|>yl)-l,4-xylcnc diamine 

9(10>-amnMmieth^ st^^ amine 
N»N'4>is(3-anunoprq)yQst3earylaQ]^ 
4-amino-4^nethyihqpiamedQrki]e diamine 

N-aminoedsyl pipeiazitte . - 

15 lA3-trisP-aimnqpiO|iyhw^^ 

Dimix diainines can be piqwied by 
genatioa to die diamine: 

H2»«-C«i(cBj^ „ 



I^ier moileailar we^ polyamines can be piepaied by the cyanoediylation 
20 die "iKwiw diamine" to foam cooyMmnds of the structme: 

H2NCH2CH2d<iWH-CH|(cH,)g 



ri 




CH2CH=«CH(CH|)7CH2NH(cH2]^NH4 



This cwnpoimd is hcieinate identified by the tem ^'d^ 
The amdSe nitrogen cimtem of the polymer can be mc^ 
adds wWdi have been condensed with two moles of a diamine whereby a diaimnewi» 
25 amide linkages is ptepaied. For simullaneo^ 25 
^xmm^thedii^-addsoflinold^ 

diamine. Useful high mdeoilar amines with amide linkag^ can be P^^a^ ^IT^'^S 
two moles erf a simpk dtamtoe, for example ediylcne dianun^ with the Omer aaa 
described above. This polymeric diamine will have the structure: 



30 H-JL J-(CH,)^CH: 




0 

CH^CH=CH-(CHj)7 CNHCH2CH2NH1 
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Tbt amide moiety can be increa^ without increasing the amine oHitent and wid) 
only slight increases of the hydrocarbon moiety oi aminoadds in the polymerizing 
mixture. One mole of the aminoacid can be leacted with either available amine groiq> 
and the product has the same amino function with higher amide and bydrocaibon. 

5 The same pdymers can be piepared JhrcHn the acid chlorides of the dicaibozyfic 5 

adds by reacticm with the polyamines. In diis instance, HQ is evolved instead of the 
water cvrfved by the several procedures above described. The same polymers can also 
be prepared by condensing pc^yamines with esteis, particularly the methyl and ediyl 
esters of the dicarboxylic adds in which case alcohols ace evdved during the reactmn. 

10 In the reactions of pc^yamines having more than two amino groups mA 10 

dicarboxylic adds, dicaxboxylic add diloiides^ or esters of dicarboxylic adds brandied 
chain pdyooefs are formed, bat these are nsehl in the practice of die mventioa as long 
as the amines anude and hydrocarbon mcMedes are wid±i the prescribed linnls. 
Similaily the diamine can be cnndenspd widi carboxylic adds, add ddorides or esteis 

15 diemf havii^ more than two foncdons, sudi as butuie tetracarboo^k add^ tiimedq^ 15 
trimelitate» acooitic add,^ trimers of linoleic add and the add ddondes of citric am, 
to provide branched duun polymers whicb are nsefiil in the pracdoe of this inven dctt 
if lim component moieties are as atbove described. 

The reactants can contain hetero atoms such as oxygen and sulfur and these are 

20 considered as^ pjtft of die residue whidi is usual^ hydrocarbon. ThiK, nseful 20 
csoboxyfic adds indode, for example oxy-bis-propionic add and diia-bis-oleic add. 
Similaily^ d^ hetero atom can be in tk^ hydrocaibcm moiety of the diamine, for 
example as in 3-oxa-pGDtylen&>l,5-diamin^ and bisfamino lauryl) sulfide. 

In these manners the p<^pasiide can be tailored to l»ve di^^rsibiHty propertfes 

25 required for the coating composfdons of die present invention. By pn^rdoning 1^ 25 

O 

H 

reactants to provide the requisite proportions of amino nitrc^en, amide ( — C — N=) 
and hydrocadMm mckties and heating to effect a polymerization, a polyamide can be 
made to re^ the acdon of the rumen microflora, and the gastric addity but to sdll 
be dbpersibk in the intesdnal fluids. In iht condua of the pdymerization all of die 
30 reagents can be dmged butiaStf w be added successively. If the reagents are diarged 30 
in die aimnints required to provide the required cratent of the dnee moiedes, d» 
pt^ymerizadon will proceed by heating to a fluid state. In many instances^ the polymers 
solidify on coding, but if they are tacky or viscous liquids, th^ seemingly undesSrafeie 
pnipemes can be obviated by the formuladcHi procedure. 

35 The Preparation of Aminopolyamides 35 

A fla^ fitted with a theiinometer, a dropping funnel, stirrer and a 10-indi 
Vigreux column topped with a distilling head was charged with 58.4 g. (0.100 mole) 
of dimer add (see Note No. 1 to Table 1) containing a trace of anSoaming agost 
llie pot contents were heated to approximately lOO^C. and flushed three times widi 

40 nitrogen with imervening evacuadons with a water aspirator. Methylimino-bis-prqiyl 40 
amme (0.100 mole) was added as rapidly as possible to the well-stirred reacdm mn- 
ture. The temperature rose to 135**C. and was kept at 135 — lAXf>CU for wie hour. The 
reacdon temperature was dien raised to 200^C. and hdd there for five hours with dte 
pressure held at 35 mm. vacuum after the first hotv. The aqueous distillate (4.0 mL) 

45 which was cc^lected in the receiver and an ice trap required 6.0 ml. ^ 0 J N hydro- 45 
diloric add to neutralize. The product, after cooling to rocan temperature, was a stffi, 
rubbery redn with an amme number of 87.0 and an add number of 3.5. 

Numerous other amin(^>dyamides were prepared in general accordance widi die 
above procedure. The following table shows various coiSbinadons of reactants and 

50 propordons diereof^ used to provide pdymers having the necessary combinatkn of 50 
amino nitrogen, amide and hydrocarbon moiedes. The table ako iOustrates the prepena- 
don of some compounds widi contents of amino nitrogen, hydrocarbcm and amide out- 
side of die limi^ described by weight percent or shown on the temary diagram (Ffgnre 
2) of the drawing. In the table, the propordcms of the reactants are expressed as 

55 equivalents. 55 
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Anuppptjiyainidcs 








Equivalents 


1 


Duner add (1) 
(Xeic add 


2.020 
3.135 
0.150 


2 


Danfir add Qt) 
Dfediykne uhinlnie. 


1.220 
2.085 
0.230 


3 


Dinier add (2) 
DiedQriene tnamme 


1.000 
1.500 




Pitfier g»r4ff 
Diethylene titamine 
Etlqfiene ^amiiie 
(Xac add 


1.000 
1.^ 
0.290 
0.150 


5 


add (2) 
Diediylene tnamoe 
Ediyieiic diayiftmft 


l.OCM) 
0.435 
0.860 
0.150 


6 


Dixner add (1) 
Dkibylene tnamtoc 

Oleic acitl 


1.000 
1.500 
0.003 


7 


^ofdithafic add 
Dimer tetzaxmoc (7) 

USGK aCHl 


0.500 
2.000 
0.050 


8 


Dimer add Cf) 
Dktliyleae tiMininc ■ 


0.550 
0.750 
0.100 


9 


Dimer add (2) 
Oeic add 


0.155 
0.255 
0.022 


10 


Azdaic add 
Oleic acid 


0.^ 
0.480 
0.040 


11 


Dimer ac^ (1) 


0.200 
0.300 


12 


I^xner add (2) 

Xl'V^TtMwVn«-|wn|iyl amine 

(Mdc add 


0.^8 
0.468 
0.037 


13 


Dhner actd (2) 
Ed^ene dttrmiie 
Di^liyleiie triaimnc 
Oldc add 


0.500 
0.290 
0.335 
0.075 
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Table 1 (Omthiiied) 



Polyaiiude Na Reactants Equivalents 



14 


Dimer add (1) 
Diedx]^en£ triamme 
Tiiedrylene tEtxamine 
Oldc add 


0.500 
0.570 
0.572 
0.100 


15 


Dimear add (1) 
Diethyk&e triamme 
Txktfaiykne tetraraine 
Oldc add 


0.500 
0,735 
0.286 
0.100 


16 


Dunciadd (1) 

Diiner te^raimng (7) 

Oldc add 


0.400 
0.600 
0.200 
0.100 


17 


Diitter add (1) 
Asdak add 
Didlvylsne tdaoQEunc 
Hcaoxoeiibyleiie »iw™ng 
Oldc add 


0.400 
0.100 
0.810 
0.060 
0.100 


18 


Dimor add (2) 
Dietliyiene triswning 


0.201 
0.159 
0.540 


19 


Dimer add (2) 
Diim'iii.Bd rosin (5) 

Oldc add 


0.380 
0.106 
0.771 
0.028 


20 


Dimr add (1) 

Diiner tetramine (7) 
(Mdcadd 


0.150 
0.150 
0.200 
0.050 


21 


Dimer ac^ (1) 
Azdaic add 
Diedqileoe txiamine 
Dkoa tettamme (7) 


0.1333 
0.0667 
0.070 
0.440 


22 


Dimer add (1) 
Azdaic add 

Died^kne tnamine 
Pdargooic add 


0.253 
0.080 
0.213 
0.281 
0.667 


23 


Tiimer add (4) 
Briiyi^^f^ diaootiic 


0.300 
0.600 


24 


Dimer add (2) 
Dimcnzed lodn (5) 
Diedi^enc triamme 


0.271 
0.106 
0.567 


25 


Dimer add (2) 
Dimetized rosin (5) 
Di^bylene trkmine 


0.201 
0.159 
0.596 
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Tahi£ 1 (Gooimued) 



Polyamide Na Reactams ^g"^^ 



26 


IsophthaHc add 
Etl^eae diamme 

Dimer t^^ramm^ (7) 

Benzoic acid 


0.267 
0.100 
0.233 
0.067 


27 


Dimer add (1) 
Tnethylece ntnmime 
Dimer trtraimne (7) 
Oleic add 


0.200 
0.399 
0.227 
0.067 


28 


Doner ac^ (1) 
Aseiaic add 
Dtetfa^ene tiiamme ^ 
BracRinediyieDe diamine 
Pteiaigonic add 
Oldc add 


O.40O 
0.100 
0.600 
O.200 
O.O40 


29 


Dimer add (1) 
Azfilaic add 
Diediylene tnamine 
Bexamedq^ette diamine 


0-4S2 
0.080 
0.843 
0.108 


30 


Dmxer add (1) 
Tdediyiene tetraminc 
Te&a^]^ne pentanune 
Dimer tetiamme (7) 
detc add 


0.^7 

0.200 

0.325 

0.328 

0.0333 


31 


Dimer add (1) 
Dlethylene triamine 
TjExedi^eDe tetramine 
Dimer iriramine {J) 
ddc add 


0.^ 
0.117 
0.488 
0 104 
0.0333 


32 


Dimer zdd (1) 
Azddc add 
D^^di^oie tnamine 
Tdedxylene tetramine 
Dimer trtirmnne (7) 


O.350 
0.O50 

0.448 
0.056 


33 


Kmer add P) 
Pidliylcn^ tiianune 
Dnomeen T (8) 


0.^ 
0.600 
0.080 


34 


IKmer add (3) 
Azdaic add 
Daomeen CS 0) 
B^aigonic add 


0.160 
0.160 
0.800 
0.040 


35 


Dimer add (3) 
Tzkdiylene tcaramtne 
IHmer diamine (6) 
ddc add 


0.400 
0.936 
0.0328 
0.050 
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Tabu I (Contmned) 



Pdyamide No. Reactams Eqmvakots 



36 


Dimer add (3) 
Diedq^e triamine 
T^iaediylene pentamine 
Duoaneea CS ^) 
Oleic add 


0.3^ 

0.090 

0.5485 

0.300 

0.040 


37 


Dhner add ^) 
Azdaic add 
Tneds^ene t^T^mmft 
Dooawen CS (9} 
Oldc add 


0.1616 

0.212 

0.3468 

0.532 

0.0317 


38 


Dimer add (3) 
Azelaic add 

Oleic add 


0.340 

0.060 

0.600 

0.1665 

0.030 


39 


Diiner add (3) 
Azdtfcadd 
Dielli^EQie tiwuHniB 


0.440 
0.040 
0.840 


40 


Diiner add (3) 
Azdak add 
Diethylene tnamme 
Olekadkl 


0.343 
0.1234 
0.798 
0.0667 


41 


Diiner add (1) 
Diedi^ese ttSamiiie 
Tne^^&e tcnaimne 
Dimer tetrannne (7) 
Oleic acid 


0.2666 

0.180 

0.416 

0.1066 

0.0667 


42 e-) 


Ozatji ddmde 
Dimer ^atnint* (6) 
Teliaeiliylene pentamiiie 


0.466 
0.400 

0.335 


43 e*) 


Cso ^caibQi^ diknide (11) 
K,N4B9p-3-amiiifi|nopyl dodeqrl amine 
JralHIIHiyi CuKxnue 


0.600 
1.050 
0.100 


44 


Hydi0gcnated dimer add ^10) 
Cydo&xaiie-l34^dicarb(ucylic add 

diaanne (12) 
Atneiicadd 


O.W 
0.200 
1.050 




0.100 


45 


Dimer add 

Tluf^^Bs-profnoiiic add 
Bis-heaauiiCiliykaotc tdamine 
l,4-Sb»anunomethylben2ene 
m-Tolmc add 


0.^ 
0.200 
0.750 
0.100 
0.100 
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Table 1 (Comiinied) 

Reactants Bqaimkao 



46 


Qsy-fats-propionic add 
Dinner diamine (6) 

N^N-^iiCmedioxycarbocdiyl) methyl amine 
Dodeo^ eAyl amine 


0.050 
0.500 




0.500(13) 
0.100 


47 


N-imaJioxycarbo^yl-N-mfidi^ 
octadec^ amine ^ 

diamine 
Dimer add (3) 


0.100 

1.000 
0.400 



Nom TO Table 1 

add^^^^S 4% tmnas and 1% nwnamm; avenge neatnl 

equivalent of 2!^ 

(2) Commacal polymerized mBatmated fatty adds consisting primarily rf 
linol^ add and conSg 75% dimen^ 22»/i trimers and 3% monomers; avera^ 
neutral equivalent of 295. 

(3) Composition described in Note 1 earcept 2.9% oteic add added. 

(4) A cmnmefckd trimex of unsatmated fitly adds. 

© A conmierdd polymerized rodncommnii«^*n^^ 
monomeric losin adds. 

(€) Tlie diamine ittqarcd from conqpodtioncf Note l;equ^ 

(7) The tetiamine prepared by the liydiogaiationrf 
diamine; equivalent vfe^xt of 180. 

(8) N-<a-aminopropy9 tallow amin^ neutral equivalent 173. 

(9) The polyamine of the structue: 

CHeNHCHsjCHjCHeNHa 
CH^COa^CBCCH^NHGHsCHsCH^^ v^heic x + y - 16. 

(10) The con^wsition prepared by Ae douhfc bond hydroge^^ 
dosition of Note 1. 

(11) Adddilorideiaq>aredftomaC»di^^ 
stttaoit is a hnear a-«^-dkslIba^c add. 

(12) Obtained by the hydrogcnatkm of the adyknutEile trimer. 

(13) As a dicarboii^c add. 

(14) Prepared using an inter£u3al polymerization trdmlq i ift 

The word Duomeen used in this table is a Registextd Trade Mark. 
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The above polyamides 'were tested to detennine their di^>ersibility in intestinal, 
gastric and mmen fluids. Samples of die polyamides were immersed in the fluids and 
the loss of wei^t of the polyamide was measured. The following table 2 shows the 
ol^erved dispersibihty of the pdymers after 24 hours in ^ rumen fiuic^ one hour in 

5 the gastric fluids and 16 hours in the intestinal fluids. These periods of time simulate 
the retenticm of the ingested pc^ymers in the digestive systems oi ruminants. In the 
tabk, the letter D is used to indicate dispersibility and die letter N to indicate nott- 
dispersibility of the resins in die body fluids. The dispersibility or non-dispersibility 
corresponds to the loss in weight <rf the polyamide resulting finom their dispersion when 

10 immersed in the fluids for the above-spedfled periods of time. With r^ard to the 
rumen and gastric fluids, D de^gnates a pdyamide wei^t loss of at least 10%, and 
N designates a weight loss of less than 10%. Likewise, widi r^ard to die intestinal 
fluid D designates at least a 50% loss in we^ of die immersed polyaDtiiide and N 
des^nates a lesser weight loss. 

15 The cridcafitf of the polyamide is readily appreciated by reference to the table. 

It win be noted that Polyamide Nos. 5, 10, 13, 20, 21, 22, 28, 29, 30, 31, 32, 34, 35, 
3^ 37, 38 and 40, having comptfddaas outside the above-described fimhs are either 
nm-dispersible (N) in the imestmal fluid, or dispersible (D) in the gastric fluid. Thus 
diese polyamicfe could not be used in con ve y lp g bii^Qgically active substances dnroug^ 

20 dm mmen and gastric fluids and lelea^ itan fw aastmitarion in the intestine, fiy 
contrast, all of die polyamide of the mventicm are dispeisiUe (D) in intestinal fluid and 
nm-dispersible (N) in the rumen and gastric fluhls. 

T&soM 2 

Goiiq)06itiQn and Dispersibifiiy of Amino-Polyanudes 

Conqxiddon % Dispersilnlity 
Flolyamide — — — ' ■ 

No. H.C Amide Amine Intestinal Gastric Rumen 



1 


84.95 


13.15 


1.90 


D 


N 


N 


2 


84.67 


13.16 


2.17 


D 


N 


N 


3 


84.91 


12.97 


2.12 


D 


N 


N 


4 


85.08 


13.30 


1.62 


D 


N 


N 


5 


85.61 


13.83 


0.56 


N 


N 


N 


6 


84.73 


13.15 


2.12 


D 


N 


N 


7 


86.43 


10.72 


2.^ 


D 


N 


N 


8 


86.60 


11.20 


2.20 


D 


N 


N 


9 


85.73 


12.48 


1,79 


D 


N 


N 


10 


87.54 


9.40 


3.06 


N 


N 


N 


11 


85.59 


12.^ 


2.20 


D 


N 


N 


12 


85.14 


12.48 


2.38 


D 


N 


N 


13 


85.43 


13.58 


0.99 


N 


N 


N 


14 


83.63 


12.66 


3.71 


D 


N 


N 


15 


84.10 


12.94 


2.96 


D 


N 


N 


16 


86.69 


11.12 


2.19 


D 


N 


N 


17 


83.11 


14.73 


2.16 


D 


N 


N 



12 
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Table 2 (Gontmued) 
GbnqioshiQn % DjapersMity 



H.C Amide Asnine Bitestmal Gastric 



Id 


117 A1 
Of .Ul 


11 OS 


1 91 


D 


N 


N 


19 


85. -HJ 




9 A4 


D 


N 


N 


20 


oo»Oo 


o in 


2.22 


N 


N 


N 


21 




7 AO 


3.57 


N 


N 


N 


22 


Of 

81 .to 


i/.IO 


1 4A 


N 


N 


N 


23 








D 


N 


N 


24 






1 04 




N 


N 


25 


86.08 


11. do 


O 4K 




N 


N 


26 


Oft fiC 




2 00 


D 


N 


N 


27 


A< IMF 

86.97 




4 06 

J. TO 


D 


N 


N 


28 


82.70 


13. OU 


1 7A 

1. #v 


K 


D 


N 


29 


82.48 


13. yD 


4 fPI 


n 


D 


N 


30 


87.11 


o.Oo 


A fi4 




N 


N 


31 


AA *V9 

84.73 


1II.4U 


4. Of 


I> 


D 


N 


32 


82.75 


1a»4U 


4 85 




D 


N 


33 


85.32 


11.73 


9 74 
A. f J 


D 


N 


N 


34 


85.73 


O OA 


A 47 


N 


D 


N 


35 


84.01 


11 KA 
11 .OU 


A 40 


D 


D 


N 


36 


84.70 


f A ^ 
111 .411 


4 00 

fx. 7*/ 


N 


D 


N 


37 




19 4A 


4-73 


N 


D 


N 


38 




14 Q'! 


3.55 


D 


D 


N 


39 


83. W 


14 llA 


3.31 


D 


D 


N 


40 




1^; M% 


2 50 


D 


D 


H 


41 


85.07 


10.98 


3.95 


D 


N 


N 


42 


83.35 


14.0 


2.65 


D 


N 


N 


43 


84.08 


D.7 


2.22 


D 


N 


N 


44 


83.43 


14.25 


2.32 


D 


N 


N 


45 


83.54 


14.75 


1.71 


D 


N 


N 


46 


84.67 


13.50 


1.83 


D 


N 


N 


47 


85.97 


10.50 


3.^ 


D 


N 


N 
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PREPARATION OF mOLOGlCALLY ACTIVE COMPOSITIONS 

Example 1 

Eighty grams of Polyamide No. 3, described above, was blended wkh 320 grains 
of procaine penicillin G on a two roll mill at The resulting product was sheeted 

5 off at a thickness <rf 1/4" and cm into strips of ^ut 1/2" wide. The strips were fed 5 
into an extrusion mill with a circular die. The produa was drawn down to a diameter 
of 13 to 2 mm. After coolings it was cut into pieces 1.5 to 2 mm. long using a rotary 
chopper. 

EXAMFU 2 

10 A 40 gram sample of tiie calcium salt of tibe hydro^ analogue of mehionine 10 

(with hydroxyl radical rq>lacmg the amino g^xxp) was blended with 10 grams ol 
Pdyamide No. 6. The resin was converted into particles of 15 to 2.0 mm. in diameter 
by L5 to 2.0 mm. in length for use as an ATiimjii fyed supplemenL 

Example 3 

15 Five separate batches of 800 g. of procaine penicillin G with 200 grams of IS 

amide No. 6 were mixed on a r(^ mill at 140 to tSO^F. The product was ^keeted oS 
at 1/4 inch iludmess and cut mto 2 — ^3 inch squares. Hie plastic product was cooled 
on sdid carbon dioxide and ground. The larger partides were rpground and llie entire 
ptodoct had the following size d&tributiQn: 

20 730 g.retamed on 12 mesh tJSS Screen 20 

2450 g.l2tD24mesh 
1996 g. fines passing the 24 me^ screen 

The 12 to 24 mesh prodna was of size smtaUe for addition to feed compositions. 

EXAMFLS 4 

25 The quaternary ammonttim salt of oxytetiacycline (5.55 graott) and 1.78 grams 25 

ol Polyamide No. 3 were bknded on a warm rail milL Tbe cold, brittle product was 
ground and screened as fdlows: 



40 Example 6 

1 part of Polyamide No. 6 was mflled with four parts by wd^ of an enzyme 
mixture of amylase, protease and hemicellulase on a mhl and sheeted out at 
approximately 2 mm. and cut into cubes. The resulting product was mixed with a pre- 
p^ed cattle feed including ceihilosic roughage. A un^imn enzyme enriched diet was 

45 thereby fonned. 

Example 7 

Useful coated enzymes were prepared by mixing a pure amylase preparation with 
an inert filler and thereafter stirring the mixture into a meh of Pc^yamide No. 3, The 
following useful bicdogically active compositions were therd>y prepared: 



30 



A larger dian 16 mesh 0.6 grams 

B 16 to 2D Z05 grams 

30 C 20 to 35 1.85 grams 

D 35 to 45 0.45 grans 

£ smaller tiian 45 IM grams 

The B and C sizes were test-soiled for feed sq)plements. 

Example 5 

35 ^ A solution of 1.5 grams of Polyamide Na 3 in 6J ml. of tetrahydrofuran was «g 

mixed with 28.5 g. ^ soybean meal. The solvent tetrahythofuran was 
removed by stirring the miztnce while passing a stream of air "diroug^ die mix. The 
resulting product was a mixtme of granules or aggregates with a unifonnfy dispersed 
matrix of zesin. 



40 



45 
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15 



20 



Gamer 


Folyainide 
& 


Bazya^ g. 


U Jul. vUbVXUw 

per mg. of prep. 


Oalgpnn^ mcta sflkate 


4.0 


225 


7.2 


talc 


7.0 


m 


6.4 


day 


7.0 


300 


6.4 




7.0 


300 


6.4 



EZAMFUB 8 

Tea &g. 4rf xcsin coated soybean protein was prepared in several batches. In each 
batch 1250 g. of conunetdal soybean meal was treated with 669 gms, of Polyamide 
No. 6 dfesolved in 375 ml medijiene ddootide. The sohcnt was evaporated by air 5 
dr^ to fonn a pr oiec Qv e layer of lean cm iSbc protein partides. The additioa of dns 
lesoous annpositiQn to catde feed provided a protein cnridied diet 

BSAMELE 9 

A mixtme oi 160 g. of procaine penidDin G and 40 g. of Polyamide No. 3 was 
milled at 140°F. and dieeted in 1/8' Aeet. It was cut on a mill into 1/4'' ^s whiA 10 
were alloived to cool to f (Km a brittle composition. They were ground m a Wiley Mm 
and the lesohmg parddes sieved to produce 74 J -g. of 16 to 20 mesh partides. UK 
122 g. ctf fines weie remiUed and further ground to produce an addincmal quantity of 
16 to 20 me^ partides. . ^ . . , 

Tbe hi^bly useful compositioDS ci the present mvention wmdi mvolve the com- 15 
binaticm of an active ingredient and a protective aminopolyamide may be fabricated 
by means odier than alieady disdosed. Granulations of the active consutuents^ with 
or without added formulation ingredients, can be prq;>ared and coated with amincpo^ 
amide composmons by conventional pan coating tedmiqaes or by use of die air- 
su^>ension tedmiques. The coated products oi this invendcai may also be obtained by 20 
use of dectrostatic encapsulation, centrifugal encapsulation or gway-drying techniques. 
The coated forms may indude powders, granules, capsules, droplets, pills, tablets, 
pellets or other pihilar forms. The term "coating^ is used herein in its broadest sense 
and includes individual coatings for discrete particles as wdl as protectivB carriers and 
25 binders having active ccHnponents distributed therethrough. 25 
The procedures and compositions above described may involve considerable 
vanaticm in the content of biologically active agent and protective carrier. Where 
relatively large discrete panicles or tablets of the biologically active components are 
to be protected, the protective coating may be as little as two parts by wdght of poly- 
30 amide widi 98 parts of the active component. Heavkr coatings are fra^entiy required, 3q 
for exsao^ iq> to 25 parts by wdght of die polyamide 75 parts <rf the active 
agents. Greater pw^rtions of polyamide also may be used, especially when the 
partides <rf the bidogically active craaponent are small discrete particles or semi- 
liquids. In die latter instance, the polyamide may be present to the extent <rf 95 parts 
35 by weight to 5 parts <rf tte active campcmen^ the fosming a matrix in which partides 35 
or globules of & active compfment are embedded or suspended. 

The biologtcally active component can be used alone or in combmation with odter 
described agents. Furthermore, a combinaticm or resinous compounds, in some mstanoes, 
prtyvides beneficial effects not acoompfished by an individual resin. In addition, the 
40 polyamide and bidogicafly active agent can be incorp(xated with other comp(Hient5 40 
indudiog, for example, inert fillers, such as days, siHca, venm'cufite and bentonhe; 
surface active agents; plastkizeTs, di^persiog agents, antioxidant iMnders, adhesives 
and dihientSi 

EZAMFLB 10 

45 To demonstrate the resistance of the protective coatings on procaine peniciJlin G 45 

(Example 9) to the ejects of rumen fiuid^ gastric fluids and intestinal fluid, a series 
of pprmNtbly nylon bags containing coated partides were suspended in the fluids at 

To sanulate the passage of the partides tiirough a ruminant animal, the bags were 
50 first incubated for 24 boon in tl^ rumen fluid, maintained in die gastric fluid for one 50 
hour, and finally incubated m the intestinal fluid for periods ctf 1 and 6 hours. The 
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amount ctf penicillin xdeased to the incubating fluids ms measured and is set forth in 
the following table. 



Rumen fluid 

%pentcillin Ixttestmal fluid 

recovered % pemalKn recovered 



Frqparation 
No. 


Polyamide 
Na 


24 his. 


1 lir. 


6 his. 


I 


3 


8.6 


11.9 


50.2 


n 


3 


15.8 


24.5 


38.8 


in 


6 


14.0 


22.3 


43.7 


IV 


6 


13.2 


16.6 


46.7 


V 


19 


7.2 


23.4 


50.8 


VI 


24 


9.9 


11.2 


14.8 



When procaine penicillin G wMiout a protective carrier was imibated in rumen 
5 fluid for 24 hours, the amniotic pn^perties were entiieiy destroyed* 5 
These tests show that rekti^^ small amounts ol the {xrocaine penicillin G are 
leached from the coated compositions in a nonnal rumen ccmpositicHi and 24 hours 
retention time. Subsequem acdon of the intestinal Sxad extracts siflistantial quantities 
of the procaine penkillin in cme to ax hours. Other biolc^calfy active feed aHnprnients, 
10 which are destroyed or otherwise lose their ^c^ in the presence of die rumen micro- 10 
flora, may be stabilized or protected by coating them with the described aminopdty- 
amides prior to incorporating them in feed ccuuposittons. 

Useful feeds fox ruminam annuals may indude many of a wide variay of nutrient 
c(»npositions which are not afleoed ddeteriou^ by the action of the rumen. Many 
15 of these feed components are benefited by the rumen microflora and for some the 15 
reactions within the rumen are rwmtial for adequate digestion and asslmilatioiL 

A conventicmai componem in ruminant feeds is the cclhilosic roughage com- 
ponent By the expressifm "cel h ilomc roughage" it is intended to refer to any nutrient 
component which contains at kast 5% fiber. The fiber is principal^y cellulose which 
20 nmy also contain Ugnin chemically bound thereto. Typical fiber containing feeds 20 
include hay, straw, cottonseed huKEs^ cotton mill wastes, }ict pulp, alage, ground com 
cobs, com stalks, oat% barley, cereal brans, and cereal middlii^. One or more ctf these 
cellulosic roughage components are present in balanced ruminam feeds and at least 
2% by weig^ is inchided and as much as 60% or mcxe may be used However, in 
25 some areas cattle are fed with diets consisting of hi^ propordons ol barley and/or 25 
oats, or substantially entirely of these high fiba cereals. 

The ruminant feeds may contain natural inchiding animal fats, such as beef 
tallow, mutton tallow; fish oOs mrinding eel, herring, mfahaden, tnna and salmon oil, 
and wfaak oil The v^^ble oils are usually ol ha^xr unsaturated add content and 
30 are therefore generally liquid, for example soybean ofl, sunflower oil, olive (ul, saflOower 30 
oil, corn oil, peanut ^ cottonseed oil, rice oil, millet oil, wheat germ oil and pahn <»L 
Any of these may be induded in the feed. 

An opticmal ctHnponent of the ammal feeds is a mm-toxic antiosidant These sub- 
stances tend to preserve vitamms and the unsatmation in oHs by p reven ti ng the 
35 oxidation which normally occurs during the preparation, storage and use of die animal 35 
feeds. In the feed composition the use of from 0.001 to 0.1% wei^t of the non- 
toxic antioxidant has been found to enable the stzd)ilization of the unsaturadon and the 
preservation of the nutrient values of the feed. Preferred usage involves the addition of 
from 0.005 to 0.05% of the non-toxic antioxidants. 
40 Suitable antioxidants whidi may be used in the practice of this invention are the 40 

pyrogalld derivatives, for example gallic add and the esters thereof, particularly 
propyl, octyl, lauryl and octadecyi esters; the catechol derivatives, such as chl(m)genic, 
caffdc, n<^dihydroquaiaredc acids and alkyl esters thereof; the hindered j^ienols such 
as 2-butyMHnethoxy-phenol and 2,6^ii-(^bul9l)-4-methyl phenol; the flavonoids, 
45 such as 3-hydroxyflavons; snlfdr compounds, such as dilamryl ttuodipropionate; the 45 
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aromatic amines, such as N,N'-diphenyl-p-phenyIeEediamine and N-jec-butyl-4-n- 
hexyloxyaniline, the sulfhydryls and the quinolines. Of particular importance ia tbe 
practice of this invention is the use of the dihydroquinoline ^pe of antioxidant and 
particularly 6-ethoxy-2,2,4-trimethyl-l,2-dihydroquinoline. 

Complete balanced feeds may also conum in addition to cellulosic roughage, 5 
other components, for example minerals, such as bone meal, salt and the various trace 
minerals including salts of zinc^ copper, manganese, magnesiimi, cobalt, iodine and 
iron. These conventional feed components are usually not decomposed the action 
of the rumen microflora and accordingly do not reqmre the protective coatings of the 
aminopolyamides. There are some other components of feeds which are not seriously 10 
affected by the rumen microflora and do not have a deleterious effect on these 
organisms, and these also may be used in ruminant feed without the protective coating, 
for example sulfamethazine. 

Typical examples of the ruminant feeds which possess the useful properties herein 
described are as follows : 

Example 11 

Procaine penicillin G was enclosed in aminopolyamide by the procedure of 
Bxample 9 and was used as a supplement to feeds of the following composition: 



Wt Percent 

Ground com 41.66 

Soybean meal (50% protein) 5.00 

Deflorinated phosphate rack(18% P) 0.88 

Trace minerals 0.45 

Molasses 8.00 

Chopped al&l& (14% protein) 44.00 

Vitamins A and D 0.01 



Weriiers (50 to 55 lbs. each) were fed the above described supplemented feed for 20 
a period of 40 days. Identical experimental feeding studies were conducted using 
procaine penicillin G without protective coating of polyamide. Control experim^ts 
with feeds not suK>lem,emed with procaine penicillin G were also performed. 

Weight gains and feed efficiencies were observed m these e^erimental feeding 
studies using different levels of the procaine penicillin supplementation. Feed efficiency 25 
is determined by dividing Ae total weight of feed consumed by the total vrngfit gained 
over the test period. Tlius as feed ^dency numerically decreases it indicates an 
increase in the weight gain by the animal for a given amount of feed. 

The fdlov/ing observations were made: 



Treatment 


gm./ton 


Average total 
gain leg. 


Feed 
Efficiency 


Control 




5.39 


5.03 


Unprotected PPG 


20 


5.1 


5.13 


Unprotected PPG 


40 


4.95 


5.21 


Coated PPG 


20 


5.54 


4.78 


Coated PPG 


40 


5.91 


4.42 
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FoOowiog tbc imxxdure sbkI using the rations and coated procaine penkillin G 
descnbed in Exanq^le 11, feed studies were conducted to determine the additional 
effect of suJfame t hazme in nnninant feeds. Studies were also made with feeds bodi 
vn^ and without snpfdem^tation by the coated procaii^ penicillin G. Other studies 
were made to (tetennine the effect oi sulfamethazine alone and in condiinatiosi with the 
coated procaine penicillin G (FPG). 

The fdlowing otservatioos were made: 



25 



Sappknient 


Level 
gni./ton 


Average daily 
gain lbs. 


Feed 
Cfikxeucy 


None 




0.461 


6.89 


Coated PPG 


40 


0.510 


6.25 


Mixture of coated PPG (40) 
and sul&methaztne (100) 


140 


0.710 


5.33 




100 


0.603 


5.65 
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TIk above experiments demonstrate that the nncoated biologically active ccm- 
10 points may under some drcomstances have scane utility without «^tMy fmt 
optimum porfmnance for the mtended purpose will be obtained widi the practice cf 
this invention by the use of the aminqpdyamidc proftective bankr. 

WHAT WE CLAIM IS : — 

I. A compositicMi compiiai^ a biologicafly active substance and an ammopoty- 

15 anude containing from 1 to 4.2 we^ 15 
we^t percent of faydrocarboi^ with tiie balance of the aminopotyamide bemg amide 

("4^=')> ^ ^ percent of liydrocaiboa inchiding the l^dragen contKm of Hdt 
ammo and amide groups and any hetero atom content present in the odierwee hvdro- 
carbim groups. 

20 . 2. A cmnp^hiwi aoconfii^ to claim 1 wherein die Hologkally active aibstance 
IS wholly or paro^ enclosed in the said aminopolyamide. 

3. A composition accordii^ to Claim 1 or 2 wherein the aminGpotyamtde has a 
comiXKmon widiin area ABCDE of figure 1 of the accompanying drawing. 

4. A cconiwsitian accordmg to any of Claims 1—3 herein the biologically active 
sm^tana is selected from amfatoadds, antibiotics, sedatives, antipyretics, homionfy^ 
anthetomtics, enzymes^ antbpaanodics, hematics, laxatives, expectorants, midis and 
growth-promotiqg^ agents. 

5. A comporation accotding to any Claims 1—3 wheiem Ae Inoiogksdh active 
substance is procaine penidllinG. atuvc 

30 6. A comporatiQn acandii^ to any of Claims 1—3 wherein die biolgoicallv active 30 

substance is soybean meaL 

A compoMticm according to any of Oaims 1—3 wherein ti^ 
simstance is a mntiire of ain^bse, protease and hemicellulase. 

L A compodtiQn according to any of Claims 1—7 wherein die aminopclyanude 

35 coostttutes from 2 to 95 percent by wei^ of the ccmposidOTL ****v«jr ^ 

i o^* An animal feed which comi»ises a cwnposition as defined in any of Claims 
1—8 ts^ether w«h a feed component inchiding a celkdwsc roudbage connxmcnt Ae 
said cdhdosKT roughage compoient ccmstitating 2 to 60 percent by weight^STSefced 
10. An ammal feed accoiding to CSaim 9 formulated as a feed for imntnant 
40 ammais. ^ 

II. A cwnposition accordmg to Ckim 1 substantially as herembefm described 
with reference to any one of die foregoing specific Exanq>les 1—9 

12. A cwnposition according to Claim 1 wherein the aminopolyamide emnloved 

^> ^2, 14-19, 23-27, 33^39^ 41-47 
49 oefore set lortn. » 

45 



2& 



75 
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13. An animal feed according to Claim 9 and «ibsm^ as hereinbefaie des- 
cribed with reference to the foregoing spcafic Eranples 1 1 and 12. 

Agents for the Apphcants> 
V. GAIXAFENT & CO^ 
ChartERd Patent Agents 
8 Staple Im, Lomlon, W.Cl. 

v^t^ i«r Her Maicstv's ^atkmOT Office the Coutfer Piess, I-ea^^'Ston 1969. 

cqpfes may he obtameo. 
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1 cuccT This drawing Is c r cproicBw of 
^ the Original on a rerfurfSorte 
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WVATAVaTaTaV^ 
VtaTaTA^A^aTaT>7\Ta' 
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